The geographical regions of tropical Africa represent the land and people south of the Sahara desert, excluding South Africa, which, in the main, lies south of the tropic of Capricorn. The major indigenous African people (Negroes, Bantu, and Hamites) are to be found in this region (Hailey, 1957) .
It is probable that tropical sprue represents the major cause of malabsorption in tropical regions of the world. Intestinal tuberculosis of both the primary and the secondary variety may also be common owing to the widespread prevalence of tuberculous infections in these regions, but the frequency with which other diseases cause steatorrhoea in tropical areas is unknown. Reports of tropical sprue from Africa have been uncommon (Begg, 1912; Manson-Bahr, 1943; Gelfand, 1947; Limbos, 1956; Trowell, 1960;  Harries, 1964; Gelfand, 1964) , and with the exception of the two patients described by Harries, reported cases have usually represented the illness of expatriate rather than of indigenous people. The rarity of these descriptions adds confirmation to previous clinical impressions that this disease is uncommon in tropical Africa.
PANCREATIC DISEASE IN TROPICAL COUNTRIES
In recent years, there have been occasional reports of the occurrence of exocrine pancreatic disorders in tropical regions. In 1959, Zuidema described 18 patients from Indonesia with disseminated pancreatic calcification. All had a similar clinical appearance with severe malnutrition, muscle wasting, parotid gland enlargement, and hair and skin changes which resembled those seen in children with kwashiorkor. Similar features were seen in 27 other patients who were assumed to have pancreatic fibrosis without calcification. Diabetes was the presenting feature in 43 of the 45 patients. Duodenal juice was analysed from 20 patients (whether with or without pancreatic calcification was not stated) and a low lipase content was the only constantly found abnormality. Steatorrhoea was not detected. The pancreatic lesion was thought to be the result of the protein malnutrition. Shaper (1959) also described a similar clinical picture in 11 patients who had pancreatic calcification in Uganda, East Africa. Two had malabsorption syndromes with steatorrhoea and five presented with diabetes. In subsequent articles (Shaper, 1960 (Shaper, , 1961 (Shaper, , and 1964 ) the group was increased to 36, of whom 17 presented with diabetes and five as a malabsorption syndrome. In early publications, protein malnutrition was the suggested cause for the pancreatic disease, whilst in later articles alcoholic excess was thought to induce destructive changes in the pancreas already adversely affected by nutritional imbalance. Kinnear (1963) found that a similar syndrome existed among diabetic patients in Nigeria. Thirty of 226 patients with diabetes mellitus had radiological evidence of pancreatic calcification. The patients were young (75 % under 20 years of age) and alcoholism was not an aetiological factor. The incidence of malabsorption in the series was not given: 10 patients who were studied all excreted 10-20 g. fat per day in the stools. Other similar case reports have since appeared from tropical Africa and elsewhere (Table I) .
Excessive alcoholic intake has been a feature in some of the patients, although in the majority it has been of no significance. Geevarghese, Pillai, and (Gangora and Norris, 1958 DIABETIC PATIENTS All diabetic patients who attended for the first time had upper abdominal x-ray films to detect pancreatic calcification. All detected cases of pancreatic calcification were studied in detail. A group of 14 diabetic patients, who gave a history of abdominal pain or had features of severe malnutrition, were also investigated for latent exocrine pancreatic disease.
RECURRENT ABDOMINAL PAIN In a few instances, patients were admitted for investigation of unexplained abdominal pain. Hookworm infection and peptic ulceration were excluded by appropriate studies before commencing malabsorption investigations.
CHRONIC DIARRHOEA Cases of chronic diarrhoea of more than two weeks' duration were always fully investigated. Amoebic disease and bacillary dysentery were excluded by stool cultures and blood examination. SEVERE MALNUTRMON Any patient who presented to the hospital with severe malnutrition without obvious cause was studied in detail. They usually presented with complaints of diffuse body swelling due to oedema, malaise, and loss of energy. Chronic illness such as pulmonary tuberculosis, hookworm disease, and the nephrotic syndrome were excluded by appropriate studies.
METHODS
GENERAL PROCEDURES Standard haematological and biochemical methods as described by Dacie and Lewis (1963) , Varley (1962) , and King and Wootton (1956) were used. Normal values for the clinical laboratories were similar to those reported from the University College, Ibadan, Nigeria, by Edozien (1958) . Serum folate activity was assayed using L. casei (Waters and Mollin, 1961) and vitamin B12 using L. leishmannii (Meynell, Cooke, Cox, and Gaddie, 1957) . Vitamin B12 absorption tests were performed according to the Ellenbogen and Williams (1958) 
modification of the Schilling technique (1953).
SPECIAL GASTROENTEROLOGICAL PROCEDURES Stool specimens were collected for 72 hours in cans and weighed. The normal stool weight for a three-day collection did not exceed 900 g. (Banwell, Campbell, Blackman, Hutt, and Leonard, 1963) .
Faecal fats were estimated by the method of Van de Kamer, Huinink, and Weijers (1949) . Thirteen 72-hour collections from patients without gastrointestinal disorders were analysed. The mean daily faecal fat output was 2-53 g. ± S.D. 1-51 g. The daily dietary intake of fat for patients on ward diets at Mulago Hospital is low by European and North American standards. In two dietary assessments the daily dietary fat intake was 24-2 g. and 34 g. respectively, and an analysis of the fat content of a pooled diet gave a value for the daily fat intake of 39-6 g.
The diet had a high fibre and roughage content but this did not appear to increase the faecal fat output above the normal levels found for patients on a western type of diet. Holmes and Darke (1959) obtained similar values for normal faecal fat loss during balance studies carried out on normal East African adults. Walker (1949) , however, has reported that although a low fat intake produced little change in fat excretion a high fibre intake in two Bantu subjects caused an increase in faecal fat output above the normal accepted range of 7 g. per day. In order to avoid attaching undue importance to small alterations in faecal fat excretion, steatorrhoea has been defined in this study as a faecal fat output in excess of 7 g. per day. This value represents three standard deviations from the mean faecal fat output for control Ugandan patients and is similar to the upper limit for the faecal fat of normal subjects on European or North American diets (Wollaeger, Comfort, and Osterberg, 1947; Cooke, Thomas, Mangall, and Cross, 1953) . It is possible that by using 7 g. as the upper limit of the normal range, in Uganda occasional mild cases of the malabsorption syndrome may have been overlooked. However, since this study was only concerned with well defined abnormalities of assimilation, the error had no serious clinical significance.
A small quantity of the three-day sample was examined microscopically by the technique used by Drummey, Benson, and Jones (1961) .
d-Xylose excretion tests were performed according to the method of Santini and co-workers (1961) using a 5 g. loading dose. The normal range established by Joske and Haagensen (1964) has been used (mean five-hour excretion 1.75 g. ± 0.43 g.) in this study.
VITAMIN A ABSORPTION TESTS The serum level of vitamin A was low in Africans in Uganda, though the content in the liver was normal (Leonard, 1964) . This feature altered the usual interpretation of the results of a standard vitamin A absorption test (Leonard and Banwell, 1964) . All cases of malabsorption had abnormal five-hour serum vitamin A levels (< 30 gg. %). In this study the five-hour vitamin A level was used as confirmatory evidence rather than absolute proof of steatorrhoea.
PANCREATIC FUNCTION STUDIES Serum amylase values were estimated by a Somogyi method. Secretin-pancreozymin tests were carried out according to the technique of Burton, Evans, Harper, Howat, Oleesky, Scott, and Varley (1960) in all patients. The normal range for African subjects using this test has been defined (Banwell and Campbell, 1967) . Small bowel biopsies were taken with a Crosby-Kugler capsule.
NECROPSY STUDIES These were carried out on eight subjects who died while in the ward. In all instances the post-mortem examination was carried out within a few hours of death and post-mortem autolytic changes were thereby reduced to a minimum.
Standard bacteriological procedures were used for culturing stools, urine, and blood. Stools were examined by the formol ether concentration technique for ova, cysts, and parasites (Ridley and Hawgood, 1956 ). Rectal snips were examined for schistosome ova in some instances. In studies in hookworm anaemia, adult worms were counted after sieving and washing the stools (Blackman, Marsden, Banwell, and Craggs, 1965) . were poor peasants who worked for Ganda coffee 8-1-563 and cotton growers in similar conditions to those J described by Richards (1954) . The wealth of Ganda cultivators was usually greater than that of Ruanda. (Banwell and Campbell, 1967 Frequently the duration of the pain had been for only three to six months, although gross pancreatic calcification detected on admission suggested that actual pancreatic disease had been present for a much longer time. Seven patients had had no abdominal pain.
Diabetic symptoms The main symptoms of diabetes were polyuria and polydipsia. These were present in 18 patients (60%). Three patients with proven diabetes mellitus had no symptoms of the disease. One patient presented with lenticular cataracts which required surgical treatment.
Features of malnutrition This feature occurred in 14 subjects (46-5 %) who had developed nutritional changes. All patients who had noticed them described their development over the proceeding two years to two months. Generalized oedema was present in the face and trunk, as well as to a more marked degree in the thighs and legs. Ascites was uncommon (three cases); changes in the colour of the skin and hair had been noticed by eight patients. Weakness and malaise were noticed by patients who found increasing difficulty in carrying on their work. This state was aggravated by a reduced appetite and, in the severe stages, not only extreme anorexia, but frank repugnance to all foods developed.
Diarrhoea Diarrhoea was a difficult symptom to assess. Normal bowel habits of Ugandan people usually involve the passage of two to three formed, semi-solid stools per day. An increase above three bowel movements a day, or increased wateriness of the stools, was considered to be diarrhoea. Although 40%, i.e., 12 cases, had these symptoms, they were seldom a positive complaint and only direct question-ing elicited the symptom. Rectal seepage of fat was not described. One patient with faecal incontinence had associated peripheral diabetic neuropathy.
Family history In only one pair of brothers, who had pancreatic calcification and diabetes mellitus, was there evidence of a familial relationship. One of the patients with pancreatic lithiasis and diabetes had a half sister who developed diabetes mellitus.
PHYSICAL FINDINGS The characteristic patient was thin and wasted, unless oedema was also present, when a bloated appearance masked the presence of considerable loss of subcutaneous tissue and muscle mass.
Weakness and easy fatigue were evident from the stooping gait and slow movements. In extreme cases this was shown by the patients' reluctance to leave heir beds, where they would lie curled under the tbed clothes, unwilling to move or even take food.
The other major physical features were those which arose in ectodermal structures: the hair, skin, nails, and mucous membranes.
Hair changes Hair changes were present in 23 subjects (77 %). The hair was soft in texture, with loss in elasticity and curliness. It was frequently yellowish-brown, having lost its black sheen, and the scalp showed evidence of diffuse alopecia, more marked at sites of pressure, particularly over the occipital region where there was contact with the pillow. The eyelashes, eyebrows, axillary and pubic hair were similarly though less frequently affected.
Skin and nail changes Alteration in the skin was observed in 13 cases (43.5 %). The skin was dry and rough, characterized by hyperkeratotic plaques of epidermal tissue of a polygonal shape which developed into white scales. The areas most affected were those subjected to trauma but the back, trunk, and buttocks may also be involved. The skin in all areas was dry and had lost its waxy fatty coating. Skin This feature was present in 18 of the group of 30 patients (60%). The parotid glands were diffusely enlarged and were in contrast with the emaciated facial appearance of the patients. In no instance were they painful. The enlargement increased in five cases during hospital admission, at a time when diabetes mellitus was being treated and an improved diet had been instituted. No evidence of xerostomia was detected. Both Zuidema (1959) and Kinnear (1963) had noted similar features in their diabetic patients with pancreatic lithiasis, although Shaper (1961) has doubted whether this feature has any particular significance since it is found so frequently in the normal population. Farago (1964) has suggested that parotid hypertrophy is due to hyperactivity and 'work hypertrophy' occasioned by the high carbohydrate intake in the diet, and there is evidence to support such a hypothesis in the parotid hypertrophy which may accompany excessive starch consumption (Merkatz, 1961) .
Additional features Tuberculous infections were detected in four cases: three were diabetic. One case was found to have primary tuberculous enteritis at necropsy, in association with pancreatic lithiasis. Optic atrophy, due to methyl alcohol poisoning, occurred in one patient.
Neurological findings Evidence of peripheral neuropathy was detected in five cases. In no instance was it a primary complaint. Sensory changes were present in one patient and another had muscle wasting, associated with loss of lower limb reflexes. The remainder had, as the only evidence, loss of achilles tendon reflexes. All were diabetic patients.
There were no features, either historical or on examination, which suggested that any of the group had ever had delirium tremens, Wernicke's encephalopathy, or alcoholic neuritis.
LABORATORY INVESTIGATIONS The results are set out in Table III . Eleven patients had normal haemoglobin levels when compared with normal values obtained from an East African student population (Shaper, Kyobe, and Stansfield, 1962) and normal adult East African population (Lehmann, 1949) . All values exceeded 13 g. per 100 ml. Thirteen patients had haemoglobin values between 10 and 13 g. per 100 ml. Two of this group had moderate to heavy hookworm loads in the stools, and four others had evidence of megaloblastic changes in the bone marrow attributed to folate deficiency. Six patients had haemoglobin concentrations of less than 10 g. per 100 ml. on presentation. One patient (case 15) had associated tuberculous enteritis. Three had heavy hookworm loads, two had mild megaloblastic changes attributable to folic acid deficiency, and one patient had had unexplained rectal bleeding before admission. Serum cholesterol Seven values for serum cholesterol were significantly lower than the mean for adult males around Kampala (Shaper and Jones, 1959) . All these subjects were malnourished. Aminoaciduria Urine samples from 20 patients were studied by two-directional paper chromatography. Three patients showed a generalized aminoaciduria of a type similar to that seen in kwashiorkor.
Five others demonstrated increased amounts of indican and four Ganda patients had indolyl acryly glycine present in increased quantities. This substance has been shown to occur in the urine of normal Uganda people on a matoke or banana diet (Banwell and Crawford, 1963; Crawford, 1964 Pancreatic calcification Twenty-one patients had evidenceof definite pancreatic lithiasis (Fig. laandb) . In 20 cases there was diffuse intraductal calcification involving at least two regions of the gland, and, in 19 instances, all three areas. The distribution was not uniform; the greatest involvement was usually in the head of the gland but in three the tail was heavily involved. The wide distribution in some cases suggested that the gland had become enlarged and swollen by the pathological changes which accompanied lithiasis formation. Two patients, who subsequently came to necropsy, were found to have small areas of calcification in ductal debris, although abdominal radiographs did not show any opacities.
The calculi varied in size and shape. In some instances there was a fine diffuse pattern of calcification, in others the calculi were of many different sizes. Calculi were seen to increase in size in serial radiographs in three cases. There was no correlation between pancreatic calcification and the degree of steatorrhoea. Two patients who had obstruction to the common bile duct had calcification within the head of the gland. Pancreatic pseudocyst formation was not detected.
Small intestine Radiological examination of the small bowel was carried out in 25 of the 30 patients. The criteria used for assessment of films were those described by Laws, Booth, Shawdon, and Stewart (1963) .
Five patients had bowel loops of 30 mm. or more in diameter. Mucosal folds were thickened in all these patients. Dilatation never exceeded 35 mm. and the abnormalities were, therefore, only classified as moderate. There was no correlation between the degree of dilatation and the degree of steatorrhoea. The severe dilatation and thickening of the valvulae conniventes as seen in adult coeliac disease and tropical sprue (Paterson, David, and Baker, 1965) were never observed in patients with malabsorption due to chronic pancreatic disease.
Biliary tract Oral cholecystography or intravenous cholangiography was carried out on 24 of the patients. In all instances the gall bladder was visualized and no evidence of cholelithiasis found.
In two cases intravenous cholangiography demonstrated partial obstruction of the common bile duct within the head of the pancreas.
Parasitology Stool examinations were carried out on all but two of the patients. Five had moderate to heavy hookworm loads with associated occult blood on examination of the stools. Removal of the hookworm by vermifuge had no appreciable effect on the steatorrhoea in these cases (Banwell, Marsden, Blackman, Leonard, and Hutt, 1967) . One case had E. histolytica cysts in the stools in the absence of free forms. Occult blood tests were negative and no evidence of amoebic colitis was discovered at necropsy some six months later. Two The gland was usually nodular and indurated in appearance. Hard, calcareous nodules were often palpable, being situated mainly in the head of the gland. Fat necrosis was present in three cases and extensive fatty infiltration of the gland in two others, in one of which no definite pancreatic acinar tissue could be identified. The gland was described as being smallerthannormalin twoinstances (Figures 2aandb) .
The most striking histological feature in all cases was extensive loss of acinar tissue and its replacement by fibrous tissue. The fibrous tissue was predominantly interlobular but not uncommonly intralobular and even intracinar in distribution; it varied from fine threads of collagen to extensive bands in which fibroblastic proliferation was visible. The acinar tissue was always atrophied and disorganized, having no constant lobular pattern. Where visible it occurred as isolated areas consisting of groups of acini or irregular fragmented zymogen cells separated by fibrous tissue. The cells were distorted and zymogen granules rarely seen. Islet tissue was often atrophied but no systematic attempt was made to study this feature.
The main pancreatic ducts and ductules were frequently dilated. Intraluminal laminated mucus was seen in four cases. In two instances calcification of this material had commenced. Squamous metaplasia of the duct epithelium was not seen. Bundles of nerve fibres were often to be found enmeshed in dense fibrous tissue. Lymphocytes and plasma cells infiltrated the fibrous tissue and occasionally nerve fibres. Haemosiderin deposits were found within acinar and fibrous tissue in one case.
Liver The most striking pathological changes in the liver were seen in eight patients where variable fatty infiltration of parencymal cells was accompanied by haemosiderin deposition within hepatic and sinusoidal cells. All the patients were severely malnourished and had skin and hair features of protein calorie malnutrition. The fatty infiltration was mild in one, moderate in two, and severe in five patients, and was found mainly in cells at the periphery of the lobule. Excessive iron deposition was seen in five of the patients with excess parenchymatous fat and in two with normal liver cells; two of those with haemosiderosis had diabetes. Iron deposition in the hepatic cells was also maximal in the periportal region. In two instances Mallory bodies were present. Multiple focal necroses were to be found in the severely involved liver tissue. Another patient showed progressive changes on several liver biopsy specimens to a frank cirrhosis with early pseudolobule formation and one had frank portal cirrhosis without fatty change. Biliary stasis was seen in a patient with bile duct obstruction arising within the head of the calcified pancreas.
Small Intestine The changes were non-specific resembling the changes found in other tropical regions and have been reported elsewhere (Banwell, Hutt, and Tunnicliffe, 1964 Stomal ulceration was present with a gastrocolic fistula in another patient.
Intestinal tuberculosis There were two patients with intestinal tuberculosis. One represented the acute primary ulcerative variety of the disease. Pancreatic calcification was also present in this patient. The other was an example of tuberculous peritonitis in association with pulmonary tuberculous disease.
Strongyloidiasis The malabsorption syndrome in one case was attributed to generalized infection of both the small and large intestine with larval and adult forms of Strongyloides stercoralis. Although diabetes mellitus was the presenting manifestation, exocrine pancreatic structure and function were essentially normal when assessed at post-mortem examination and during a secretin-pancreozymin test. Strongyloidiasis has been recognized recently as a cause for steatorrhoea in Jamaica (Milner, Irvine, Bartin, Bras, and Richards, 1965) . Diabetic diarrhoea One case was classified as a case of diabetic diarrhoea. The presence of marked features of diabetic peripheral neuropathy and nocturnal incontinence favoured the diagnosis (Malins and French, 1957) .
One patient had an ulcerating ileo-caecal disease 'Adult coeliac disease, responsive to restriction of gluten, has not been recognized amongst tropical people. With the introduction of wheat cultivation to certaip of the western regions of Uganda (McMasters, 1962) it will be interesting to observe whether the disease comes to be recognized among hldigenous African people.
of unknown origin and eight other patients had steatorrhoea in whom the exact diagnosis was uncertain due to inadequate diagnostic investigations.
DISCUSSION
This study has demonstrated that malabsorption syndromes are present in patients in Uganda, East Africa. The overall incidence would seem to be much higher than had previously been expected, the syndrome accounting for approximately 20 annual admissions, a frequency intermediate between that for carcinoma of the liver and amoebic dysentery at this hospital. The total incidence was more difficult to measure accurately. Differences in medical facilities and access to biochemical investigations makes comparison between African and European groups unreliable. The same reservations apply to comparisons with South Africa, where hospital medical care has been in advance of that in other parts of Africa (Hailey, 1957) . However, fewer cases were recognized in Kampala, Uganda, than in Capetown, South Africa, during a similar two-year period (Bank, Marks, Moshal, and Timme, 1964) and, moreover steatorrhoea was probably of less clinical importance in Uganda than in either Europe or India owing to the almost total absence of adult coeliac disease and tropical sprue. Chronic pancreatic disease was found to be the major cause for the malabsorption syndrome in over 65 % of cases in Uganda, which is a much higher incidence of exocrine pancreatic disease than described in other published series of malabsorption cases. Badenoch (1960) reviewed 163 patients with the malabsorption syndrome from Oxford, England. Only eight cases of pancreatic disease were present, three of which were carcinomata of the pancreas. Bank, Marks, Moshal, and Timme (1964) described a three-year experience of 115 patients from Capetown, South Africa (only 10% of the group were of Bantu origin); there were 34 cases of pancreatic disease, of which 25 were attributed to chronic alcoholism. Howard and Jordan (1960) recognize that chronic pancreatitis with pancreatic lithiasis is almost invariably due to chronic alcoholism and the overall incidence of chronic pancreatitis in European countries is also probably closely related to the incidence of alcoholism (Perrier, 1964) . Alcoholic drinks, both beers and spirits, which are locally distilled, are consumed in Uganda. It is estimated that 90 % of the adult population drink, although there is no accurate information about the quantities of alcoholic drinks that are consumed (Uganda Spirituous Liquor Commission Report, 1963 ). An assessment of the alcoholic consumption of our patients with pancreatic exocrine disease and malabsorption showed that 60% had drunk alcoholic drinks in normal or excessive quantities. Shaper (1964) , who conducted a survey which included a number of the same patients, estimated that 56 % of a group of 30 patients with pancreatic lithiasis had an excessive alcoholic consumption. Thus, chronic alcoholism may have been aetiologically related to pancreatic lithiasis in Uganda to some extent but it could not have contributed to the 40% of patients who never drank alcoholic drinks. Moreover, the natural history of the disease differed considerably from alcoholic pancreatitis as described from the U.S.A. and Europe. Fifty-seven percent of the total group in Kampala were under 30 years of age and of those without any history of alcoholic consumption all, except two, were under 30 years of age. Abdominal pain was rarely as severe as has been described in patients with alcoholic pancreatitis from North America and South Africa. Severe recurrent episodeswere rarelyseen and 23 5 %of the groupgave no history of abdominal pain whatsoever. Bank, Marks, Moshal, Efron, and Silber (1963) , from South Africa, had 82 of their 116 cases of alcoholic pancreatitis admitted to the hospital at some time during the course of the disease as acute abdominal emergencies, whereas only two cases of acute pancreatitis were admitted to Mulago Hospital during the two-year period ofthis study.
Complications associated with pancreatic calcification in this series also differ from those reported by Owens and Howard (1958) . Diabetes mellitus and steatorrhoea were almost invariably present in the Uganda group, indicating an advanced stage of the disease, whereas approximately only one third of the North American patients had these features. However, hepatic cirrhosis, peptic ulcer, and gastrointestinal bleeding were much rarer in Uganda than in either the North American or South African series. These various features suggest that the disease, as found in Uganda, may be different from alcoholic pancreatitis in North America and South Africa, presenting at a much later stage with diabetes and steatorrhoea without preceeding recurrent abdominal pain (Table IV) .
Biliary tract disease has a recognized association with acute pancreatitis and less frequently with chronic pancreatitis in Europe and North America but cholecystitis and cholelithiasis were both extremely rare in patients at Mulago Hospital (Shaper and Patel, 1964) and at a post-mortem examination (Owor, 1964) . Biliary disease was not a cause of chronic pancreatitis in any patient of this group. Hyperparathyroidism (Cope, Culver, Mixter, and Nardi, 1957) , hyperlipaemia (Klatskin and Gordon, 1962) , fibrocystic disease (Hendrix and Good, 1956 ), or hereditary causes (Gross, Ulrich, and Maher, 1962) were not present in any of our cases. The other causes which have been described as occasionally related to chronic pancreatitis, such as trauma (Culotta, Howard, and Jordan, 1956) , ascaris infestation (Duncan, 1948) , and mumps (McGuiness and Gall, 1944) , were also unimportant as aetiological factors in Uganda; neither did it seem probable that congenital hypoplasia (Bodian, Sheldon, and Lightwood, 1964) or infantile pancreatitis (Stein, 1963; Shaper and Burkitt, 1962) were, if ever, more than rare causes of pancreatic exocrine failure.
Dietary and environmental factors appeared to be of more importance in the genesis of the disease. Protein-calorie malnutrition is the commonest nutritional disorder of tropical children (Trowell and Jelliffe, 1958; Scrimshaw and Behar, 1961) . Morphological changes have been described in the pancreas in kwashiorkor (Normet, 1926; Bras, Waterlow, and DePass, 1957; Davies, 1948) and a reduction in the duodenal enzyme concentration is common in this condition (Magolhaes, Carvalho,Schmidt, and Pinto, 1947; Thompson and Trowell, 1952; Gomez, Galvan, Cravioto, and Frank, 1954) . However, no direct progression from infant protein calorie malnutrition to adult pancreatic insufficiency has yet been demonstrated. Veghelyi (1950) , Thompson and Trowell (1952), and Gomez, Galvan, Cravioto, and Frank (1954) demonstrated that duodenal enzyme activity returned to normal with refeeding of malnourished children. The majority of pancreatic glands probably recover to a normal functional state after kwashiorkor. This fact would agree with the histological evidence at necropsy of normal acinar structure in most adult pancreatic glands in Uganda (Hutt and Connor, 1964) . Zuidema (1959) (Tiscornia and Dreiling, 1966) after duct ligation and injury. Nevertheless, Trowell and Muwazi (1945) and Trowell, Davies, and Dean(1954) have evidence from necropsy studies on malnourished immigrant Ruanda labourers which favours a nutritional cause for at least some adult cases. The duration and type of dietary deficiency may be the important factor which control whether irreversible damage develops or not, as they do in the genesis of hepatic cirrhosis from fatty infiltration (Leevy, 1962) . These long-term influences of infant protein-calorie malnutrition on pancreatic function might be studied by pancreatic intubation tests performed at the time of the initial illness and in the years after recovery. If severe cases were studied in this manner, the relationship of protein-calorie insufficiency to the pancreatic disease of adult life might be defined.
The evidence, therefore, suggests that an additional influence of a toxic or infective nature may be required to produce chronic pancreatic cellular destruction. Nutritional damage to the pancreas may depend not only on protein-calorie malnutrition but as much on the diet containing natural toxic chemical substances. Natural hepatotoxic agents have been identified already (Schoental, 1963; Davidson, 1963) . Moreover, Schoental and Magee (1957) demonstrated that the effects of toxic pyrrolizidine alkaloids were increased by a low protein diet. It seems probable that toxic plant substances initiate other disease in primarily pastoral communities (Montgomery, 1965) and plants and herbs are known to be used throughout Africa for their medicinal properties (Watt and Breyer-Brandwijk, 1962) . Careful dietary surveys in regions where pancreatic lithiasis has been described may be a means of detecting some of these noxious agents. In particular, it would be most important to attempt to search for causative agents in children whose susceptibility to toxic agents is enhanced.
Bacterial (Schweinburg, Jacob, Persky, and Fine, 1953) and viral (Blumenthal and Probstein, 1959) infections may also cause damage to the pancreas. Acute pancreatic necrosis has been described in animals (Wood, Snieszko, and Yasutake, 1955) and man (Veghelyi, 1950) after Cocksackie infections, although chronic lesions have not been recorded. Serological studies in early life could be helpful in defining such infective factors and their prevalence in patients with pancreatic disease.
The interaction of both dietary and toxic factors on the liver has already been referred to in the work of Schoental and Magee (1957) but has been studied only occasionally for the pancreas. Veghelyi and Kemanyi (1962) recently reported that the combined effect of a deficient diet and dinitrophenol on the pancreas was greater than the influence of either factor alone. Similar combined influences might be of importance in the genesis of the human form of pancreatic disease found in tropical regions.
Non-pancreatic causes for steatorrhoea accounted for only 35 % of all the detected cases of malabsorption. A variety of miscellaneous conditions, including tropical sprue and steatorrhoea after gastric operations, accounted for this but such non-pancreatic causes of steatorrhoea appear to be uncommon in Uganda at the present time. Tropical sprue was found on only two occasions and hookworm infection was neither a direct cause of steatorrhoea nor an aggravating factor in persistent malabsorption in this community (Banwell et al., 1967) .
SUMMARY
An intensive study of the malabsorption syndrome was carried out in Uganda, East Africa, during a two-year period. Forty-five patients were discovered to have the syndrome. Thirty of these had steatorrhoea which could be attributed, wholly or in part, to chronic exocrine pancreatic disease. Fifteen other patients had malabsorption due to a variety of nonpancreatic disorders.
Malabsorption syndromes represented a greater clinical problem than had previously been recognized. The character of the syndrome differed from that described from other tropical areas and the .temperate regions of the world.
The disease was common in the young (57 % under 30 years of age), and more closely resembled the condition of pancreatic lithiasis described from other tropical regions than chronic pancreatitis in which alcohol was an aetiological factor. The possible causes for the syndrome have been discussed. Biliary tract disease, hyperparathyroidism, fibrocystic disease, ascaris infestation, hereditary pancreatitis, mumps, and trauma were found to be an unimportant cause of pancreatic disease in Uganda.
The virtual absence of tropical sprue from this region of Africa was confirmed. Non-pancreatic causes of steatorrhoea were found to have little clinical significance in the community at the present time.
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